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ABSTRACT 
The coastal water of the metropolitan city of Mumbai has deteriorated 
due to the indiscriminate discharge of untreated sewage and industrial waste 
in huge quantities. Mahim creek is one such locality surrounded by a large 
number of industrial units discharging heavy metals. The accumulation of the 
heavy metals Cu, Cd, Zn and Pb in finfishes (Co ilia dussumeri, Lepturacanthus 
savala, Harpodon nehereus and Johnieops elongate::,) from this locality along 
with that in the sediment was studied. The rate of accumulation of Cu was high 
compared to Cd, Zn and Pb. A gradual increase in the bioaccumulation of 
heavy metals was noticed in fishes with increase in average body weight and 
length, perhaps due to biomagnification. A declining trend in concentration of 
heavy metals horizontally from inshore to offshore was observed in these 
fishes. 
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INTRODUCTION 
Aquatic organisms tend to 
accumulate heavy metals from the 
environment and adapt to natural 
fluctuation in intake brought about by 
slight change in their availability in 
water or food. In sea, the concentrations 
of most heavy metals easily increase by 
local contamination to levels at which 
the organisms have never previously 
been exposed. These pollutants are 
discharged into the aquatic ecosystem 
indiscriminately without treatment. It 
results in the bioaccumulation of the 
heavy metals and pesticides in aquatic 
organisms through food chain and then 
get biomagnified to hazardous levels to 
mankind as fish is the common source 
of animal protein in the coastal areas. In 
view of above facts, a study on heavy 
mental concentration in certain 
commercially impmiant finfish off one 
of the most polluted areas in Mumbai 
was taken up. 
136 Raj Kumar Agrahari, P. K. Varshncy, C. S. Purushothaman and A. K. Padmanabhan 
MATERIAL AND METHODS 
Three sampling stations were 
selected for the present study offMahim 
as per the following details: Station 1 -
19°03'N, 72°41'E; Station 2- 19°03'N, 
72°40'E and Station 3 - l9°04'N, 
72°41 'E. Fishing was conducted by the 
high opening bottom fish trawl with a 
length of 24.7 m. Sediment samples 
were collected by van Veen grab. The 
finfish selected for the study were 
Coilia dussumieri, Lepturacanthus 
savala, Harpodon nehereus and 
Johnieops elongates. Fish and sediment 
samples were preserved in ice and 
brought to the laboratory for further 
analysis. Sediment samples were dried 
in an oven at 11 0°C for 5-6 hours. The 
analysis of heavy metals in sedi1nent 
was done following APHA ( 1998). 
Dried samples were mechanically 
crushed and sieved through a 63-m 
sieve and 0.5 g sample was digested for 
further analysis. 
After taking the length and weight 
measurements, selected tissues were 
digested through modified wet 
digestion technique (ASTM, 1998). 
Analysis was carried out on an atomic 
absorption spectrophotometer (EC 
4029, Electronics Corporation of India) 
with an air-acetylene flame under 
recommended operating conditions 
(Anon, 1968). Samples were collected 
and analyzed for the physicochemical 
parameters like temperature, pH and 
salinity by recommended procedures 
(Strickland and Parsons, 1968; APHA, 
1998). 
RESULTS AND DISCUSSION 
The results of physicochemical 
parameters namely temperature, pH, 
salinity and metal concentration in 
sediment are presented in Table 1 and 
those of heavy metals in fish tissues in 
Table 2 for stations 1, 2 and 3. The 
temperature of surface water was higher 
Table 1: Physicochemical parameters and heavy metals in sediments off Mahim 
along the coast of Mumbai 
Parameter Station 1 Station 2 Station 3 
Water 
Surface Bottom Surface Bottom Surface Bottom 
Temperature (°C) 28 25 27 26 28 26 
. Salinity (%o 2 36 37 36 37 35 36 
Sediment 
Cu (~g g- dry wt) 80.0 94.0 83.0 
Pb (~g g-1 dry wt) 64.2 63.6 79.0 
Cd (~g g-1 dry wt) Not detected 0.40 1.2 
Zn {~g g-1 dry wt) 72.0 Not detected 96.0 
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Table 2: Heavy metals (,_ag g·1 dry wt) in finfishes 'off Mahim, Mumbai 
Species Average Average length Cu Cd Pb Zn 
weight (g) (em) 
Station 1 
C dussumieri 10.90 3.40 138:00 0.86 14.00 100.00 
J. elongates 35.00 14.60 146.00 3.83 18.53 311.33 
L. savala 22.80 31.83 63.43 1.99 38.67 60.30 
Station 2 
C. dussumieri 14.36 9.52 167.66 8.23 33.78 94.37 
J. elongates 36.47 14.83 153.66 8.54 61.55 106.60 
L. savala 19.28 37.33 97.24 5.60 60.79 37.07 
H. nehereus 51.76 19.00 59.55 3.10 37.38 21.12 
Station 3 
C dussumieri 12.90 9.20 36.95 2.18 8.09 13.77 
J. elongates 19.97 12.16 53.75 3.31 27.46 15.1 1 
L. savala 14.80 34.33 53.10 1.58 27.63 22.92 
H. nehereus 21.04 15.00 63.40 8.18 3631 23.57 
compared to that of the bottom water. 
The pH and salinity showed the reverse 
trend cmnpared to water temperature. 
At Station 1, the reverse of pH might be 
due to the receding ebb tide. Similar 
results for the coastal waters off 
Mumbai have been reported by 
Varshney (1982) andAnandan (2002). 
Out of the heavy metals studied, 
Cu, Pb and Zn were on the higher side in 
sediments. The range of metals were Cu 
80.0-94.0, Pb 63.6-79.0, Cd 0.4-1.2 
and Zn 72.0-96.0 g g-1• Probably, these 
higher values provide confirmation of 
anthropogenic inputs, especially for Zn, 
Cu and Cd apart from industrial input 
(Pelletier and Canuel, 1988). These 
values were comparable with the 
studies of Aanand et al. (2003) for the 
sediments ofMumbai coast. 
Cu concentrations in C. dussumieri 
ranged from 36.95 to 167.66 g g-1• In J 
elongates, Cu varied from 53.75 to 
153.66 g g- 1• The range of copper in L. 
savala was 53.10 to 97.24 g g- 1• These 
values were in the increasing order with 
respect to the length and weight of 
fishes. In H. nehereus, Cu varied from 
59.55 to 63.40 g g-1, and was in the 
reserve order with respect to length and 
weight. 
The range of Cd in C. dussumieri, 
J elongates and L. savala were 0.86-
8.23 g g- 1, 3.31-8.54 g g- 1 and 1.58-5.60 
g g- 1, respectively. The lower values 
were associated with Station 3. In H. 
nehereus, Cd varied from 3.10 to 8.80 g 
g- 1• With respect to length and weight, 
accumulation was in an increasing 
order except for H nehereus, in which it 
was in reverse order. 
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The ranges ofPb were 8.09-33.78 g 
g-1 in C. dussumieri, 18.53-61.55 g g-1 in 
J. elongates and 27.63-63.36 g g-1 in L. 
savala, respectively. In H neherius, it 
ranged from 36.31 to 37.38 g g-\ and 
followed the trend of Cu and Cd with 
respect to length and weight except in C. 
dussumieri, where higher values were 
recorded at Station 1. 
Zn accumulation varied from 
17.77 to 100.00 g g-1 in C. dussumieri, 
15.11-311.33 g g-1 inJ. elongates and 
22.92-60.30 g g-1 in L. savala. In H 
nehereus, it varied from 21.22 to 23.57 
g g- 1• The higher values were observed 
at Station 1. In the case of Zn 
' 
correlation with accumulation and 
' length and weight of fish could not be 
established. 
The trace metals ( Cu, Cd and Pb} 
studied in the fishes of coastal water off 
Mumbai showed lower concentration at 
Station 3 compared to stations 1 and 2. 
Horizontally, the accumulation of 
metals in fishes was in the decreasing 
order with lower value at Station 3 in 
offshore water. However, H nehereus 
behaved differently. Higher values of 
trace metals were observed irrespective 
ofthe length and weight. 
A gradual increase in the . 
bioaccumulation of heavy metals was 
noticed in the fishes with increase in 
average body weight and length at all 
the stations, in general, which may be 
attributed to the process of 
biomagnification of these compounds 
from the smaller to the larger 
organisms. High values of heavy metals 
were noticed earlier in the benthic 
organisms off Mumbai coast by 
Varshney (1982, 2003). 
Heavy metal bioaccumulation in 
the fishes of the coastal water off 
Mahim showed very high values. This 
high level of accumulation may be 
attributed to the congregation of 
industries in and around the coast of 
Mumbai, which discharge their 
effluents without treatment as well as 
anthropogenic wastes as observed by 
earlier workers (Varshney and Abidi, 
1992). Zingde and Desai (1981), and 
Matkar et al. (1981) studied the marine 
organism for the accumulation of heavy 
metals in the coastal waters ofMumbai 
and repmied higher values. 
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